Abstract The invasive pantropical blue tick, Rhipicephalus microplus, has recently been collected from cattle in Namibia. A cross-sectional study aimed at recording the geographic distribution of Rhipicephalus decoloratus and establishing whether R. microplus is present in Namibia was conducted towards the end of summer (March-April) 2013. Ticks were collected from cattle on 18 privately owned farms across a large geographical scale. Ticks were collected from three to five cattle per farm and species belonging to the genera Hyalomma and Rhipicephalus were recovered. Rhipicephalus decoloratus was present on all farms and R. microplus was recorded on four of the farms. The small numbers of R. microplus compared to R. decoloratus collected in the mixed infestations, suggests that the introduction events were recent.
Introduction
Livestock farming is one of the primary contributors to the agricultural sector and the main source of rural livelihood in Namibia (Lange et al. 1997) . Currently approximately 75 % of the country's total land area is allocated to livestock farming, with more than 40 % used for commercial cattle farming (Lange et al. 1997) . Data from the Namibian Livestock Sector Strategy, Final report (published in December 2011) indicates that for the year 2010/2011 the estimated contribution of the producer value in terms of slaughtering for export or for local consumption and live exports was approximately 2 billion Namibian dollar (N$). Export to neighbouring countries (South Africa and Angola) and Europe contributes significantly to the income generated from cattle production (Namibia Meat Board Chronicle 2013).
Tick records for Namibia date back to the 1890s with subsequent studies expanding on the species lists. Howard (1908) records five ixodid species from Namibia, amongst them Rhipicephalus decoloratus, which at the time he referred to as Margaropus annulatus var. decoloratus. In his synoptic check-list and host-list of the ectoparasites found on South African Mammalia, Aves, and Reptilia, Bedford (1932) recognizes eight ixodid tick species present in Namibia, while 30 years later this number had increased to 28 species (Theiler 1962) . In 2000 five more Rhipicepalus species were added to Theiler's list (Walker et al. 2000) . With the data at hand it is clear that a diverse assemblage of tick species, including several species of Rhipicephalus, exist in the region. From the foregoing it is also evident that comprehensive sampling may indeed reveal a higher species richness for the region. Theiler (1949) plotted the distribution of the regionally common R. decoloratus, which she then referred to as Boophilus (Palpoboophilus) decoloratus, in South Africa. In addition, she also listed the localities at which it had been collected in Namibia. Similarly in her treatise on the ticks of vertebrates in Africa South of the Sahara Theiler (1962) lists the localities at which the 28 species she records for Namibia were collected. However, besides Theiler's records and the maps published by Walker et al. (2000) on the distributions of the various Rhipicephalus species of the world, in which Namibia was included, little is known about the distribution of tick species in the country.
The invasive success of Rhipicephalus microplus has contributed to its widespread distribution with records that include countries in Latin America and also Mexico, Australia and Madagascar (Estrada-peña et al. 2006) . On the African continent R. microplus is common along the eastern coastal belt and also in the summer rainfall northern regions of South Africa (Howell et al. 1978; T¢nnesen et al. 2004; Horak et al. 2009; Spickett et al. 2011) . It is also present in Swaziland, Mozambique, Zimbabwe and Zambia (Mason and Norval 1980; Berkvens et al. 1998; Wedderburn et al. 1999; Horak et al. 2009 ). Furthermore, it has recently been reported in the Ivory Coast and Benin in West Africa (Madder et al. 2007 (Madder et al. , 2012 .
The distribution of R. microplus in Africa seems to be related, amongst other factors, to warm summers and high annual rainfall, it can, however, survive during long dry periods in winter (Estrada-Peña et al. 2006; Nyangiwe et al. 2011) . These broad climatic requirements together with the trade in live cattle and goats may facilitate its introduction and establishment in previously uninfested countries. The current investigation was initiated with the aim of detecting the presence of R. microplus in Namibia.
Materials and methods

Study area
Permits were obtained from the Namibian Ministry of Environment and Tourism (ref no. 1791/2013) 
Tick collection and identification
Ticks were collected from three to five animals per farm. The entire body was examined with special attention paid to the lower perineum and dewlap. The aim was to collect at least ten adult male ticks from each animal. The ticks were placed in pre-labelled tubes filled with 100 % ethanol. The label included the reference code for the animal and for the farm. Geographic co-ordinates, breed, animal age, sex and herd history were recorded separately.
Using a stereoscopic microscope, all adult ticks were initially identified to species level at Stellenbosch University, South Africa. Thereafter, all specimens of R. microplus were sent to the Faculty of Veterinary Science, University of Pretoria, South Africa for confirmation.
Results
Tick collection
In total 142 adult R. microplus were collected from 20 cattle on four farms, whereas R. decoloratus was present on all 18 of the survey farms (Table 1 ). The four farms were situated in the central part of Namibia (north and east of Windhoek). Although not sampled quantitatively, it would seem that few R. microplus were present on two of the farms, with larger numbers of ticks collected from cattle on the other two (Table 1) . 
Discussion
The recorded distribution of R. microplus in southern Africa includes South Africa, Swaziland, Zimbabwe and southern Mozambique (Mason and Norval 1980; Howell et al. 1978; Wedderburn et al. 1999; Horak et al. 2009 ). It is also present in Zambia and Madagascar (Berkvens et al. 1998; Estrada-Peña et al. 2006 ). However, its presence has as yet not been reported in Lesotho, Botswana, Namibia and Angola. Rhipicephalus microplus was most probably introduced into Namibia from South Africa. The four farmers from whose cattle it was collected all mentioned that they had previously brought in cattle from South Africa or had bought cattle in Namibia that had a South African history. There has been a ban on the import of cloven-hoofed animals from South Africa since November 2010, due to an outbreak of foot-and-mouth disease in South Africa. The introductions must therefore have taken place prior to this date. The owners of the first three farms listed in Table 1 mentioned that they had bought bulls in South Africa during 2005 and 2007. The fourth farm is a dairy farm on which mortalities, confirmed as due to redwater (caused by Babesia bovis and B. bigemina), had occurred during June 2012. Approximately a month prior to the mortalities the farmer had purchased cattle from a neighbouring dairy farm. According to the farmer, these animals had been bought in North-West Province, South Africa, in 2005. In a survey on the distribution of ticks in this province, conducted over a number of years, commencing in 2001, Spickett et al. (2011) recorded R. microplus at 14 localities, thus supporting the possibility of its introduction into Namibia from here.
The co-occurrence of R. decoloratus at all four positive localities suggests that R. microplus might not completely displace the endemic Africa blue tick in Namibia. It is currently unclear as to how and why R. microplus displaces R. decoloratus at some localities, as reported in Zambia (Berkvens et al. 1998) , Swaziland (Wedderburn et al. 1999) , southern Mozambique (Horak et al. 2009 ) as well as at certain localities in South Africa (T¢nnesen et al. 2004; Nyangiwe and Horak 2007) , while this is not the case at other localities, even within the same country. For instance, although R. microplus was the dominant species, both ticks remained present on cattle and the vegetation during a 5 year study on an experimental farm in the Stutterheim district in the Eastern Cape Province of South Africa (Nyangiwe et al. 2011) .
